Differential functional expression of cation-Cl- cotransporter mRNAs (KCC1, KCC2, and NKCC1) in rat trigeminal nervous system.
GABA is the main inhibitory neurotransmitter in the adult brain, which causes Cl- influx into the cell via GABAA receptors. The direction of Cl- inflow is dependent on the Cl- gradient across the membrane. Cation-Cl- cotransporters have been considered to play pivotal roles in controlling intracellular Cl- concentration ([Cl-]i) of neurons; hence, they modulate the GABAergic function. To elucidate how these cotransporters are distributed in the trigeminal nuclei, we investigated the expressions of K+-Cl- cotransporters (KCC1 and KCC2) and Na+-K+-2Cl- cotransporter (NKCC1) mRNAs by using in situ hybridization histochemistry. KCC2 mRNA was expressed in the motor trigeminal nucleus (Mo5), the principal trigeminal nucleus (Pr5), and the spinal trigeminal nucleus (Sp5), but not in the trigeminal ganglion (TG) and the mesencephalic trigeminal nucleus (Me5). On the other hand, KCC1 and NKCC1 mRNAs were expressed in all the trigeminal nuclei. The resting [Cl-]i of Me5 neurons was significantly higher than that of Mo5 neurons. Thus, in primary sensory neurons such as the TG and the Me5, [Cl-]i would be higher than those in the other trigeminal nuclei because of the lack of KCC2 mRNA expression. Since Me5 neurons, but not Mo5 neurons, responded to GABA by depolarization, GABA would have differential physiological functions among trigeminal nuclei and TG.